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Spontaneous splenic rupture (SSR) in a patient undergoing
hemodialysis has been described as an extremely rare and po-
tentially fatal complication. We report here spontaneous
splenic rupture in a 52-year-old woman undergoing regular
hemodialysis for end-stage renal disease (ESRD). She com-
plained of colicky abdominal pain in the left upper quadrant
area and dizziness when she assumed an upright posture. Her
vital signs revealed low blood pressure and tachycardia, which
was suggestive of hypovolemic shock. Abdomen CT scan
showed splenic hematoma and hemoperitoneum. However, she
had no history of any event triggering the splenic rupture. An
exploratory laparotomy showed a ruptured spleen and an emer-
gency splenectomy was performed. We suggest that spontane-
ous spleen rupture may be attributed to uremic coagulopathy
and heparin-induced coagulopathy.
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INTRODUCTION
Rupture of the spleen is a potentially life threat-
ening complication usually occurring after blunt
trauma to the abdomen. Unlike traumatic splenic
rupture, spontaneous non-traumatic splenic rup-
ture is extremely rare. Weidermann first defined
the term as resulting from an "incident without
external force."
1 Knoblich distinguished the non-
traumatic rupture of a pathological spleen from
the extremely rare case of non-traumatic splenic
rupture of an unknown origin.
1
Spontaneous splenic rupture in patients un-
dergoing regular hemodialysis is often caused by
heparin used in hemodialysis, uremic coagulo-
pathy, infection, secondary amyloidosis, pancrea-
titis or splenic infarction.
2-6 Nevertheless, the etio-
logical diagnosis may be difficult.
We present here a case of spontaneous spleen
rupture in a patient undergoing hemodialysis for
end-stage renal disease who did not have any
recent history of trauma or other precipitating fac-
tors of splenic ruptures. The patient was succes-
sfully treated with emergency splenectomy.
CASE REPORT
A 52-year-old woman undergoing hemodialysis
presented to our hospital complaining of diffuse
abdominal distension and colicky abdominal pain
on the left upper abdominal quadrant. She had
started regular hemodialysis three times (4 hours
per time) a week for two years before her arrival
at a local hospital. The most recent hemodialysis
had been performed the previous day, during
which 1,650 units of heparin had been admin-
istered as a initial bolus dose followed by an infu-
sion of 500 units of heparin per hour as a mainte-
nance dose. Heparin infusion was maintained for
3 hours without dosage adjustment. She was not
taking any anti-hypertensive agents at the time.
Erythropoietin was being administered at 6,000
units per week by subcutaneous injection after
each hemodialysis session. She had no recent trau-
ma and drug history that would induce bleeding
diathesis. She had no abnormal symptoms and
signs during hemodialysis. Her vital signs were as
follows: body temperature 36.0 , heart rate 105
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beat per min, respiratory rate 20 times per min,
and blood pressure 80/60 mmHg. Her conjunc-
tivae were slightly pale, and her abdomen was
distended and diffusely tender without rebound
or guarding. The remainder of her physical exami-
nation was unremarkable. Initial laboratory data
revealed hemoglobin 8.0 g/dL, hematocrit 24%,
white blood cells 13,980/μL, platelets 259,000/ μL,
blood urea nitrogen 52 mg/dL, creatinine 6.9 mg/
dL, total protein 6.3 g/dL, albumin 3.2 g/dL, total
cholesterol 142 mg/dL, total bilirubin 0.6 mg/dL,
GOT 49 U/L, GPT 17 U/L, amylase 183 U/L, and
lipase 180 U/L. Her prothrombin time (PT) and
activated partial thromboplastin time (aPTT) were
within normal ranges. Abdomen CT scan showed
splenic hematoma and hemoperitoneum (Fig. 1).
The patient received 2 units of packed red blood
cells during the preparation for the operation. Her
systolic blood pressure was elevated to 100 mmHg.
An emergency splenectomy was performed with-
out immediate complications related to the surgi-
cal procedures. However, 4 units of packed red
blood cells were transfused during the operation
and dopamine was administered due to low sys-
tolic blood pressure (80 mmHg). Because of long-
term hypotension, thrombosis was detected with-
in a left arteriovenous fistula (AVF). Therefore,
she underwent postoperative hemodiaysis for
volume overload and azotemia through a dual-
lumen catheter in the right internal jugular vein.
On pathologic examination, the spleen measured
12×11×5 cm, and it weighed 440 g. On micro-
scopic findings, there was subcapsular hematoma
with hemorrhage into the underlying splenic par-
enchyme without any underlying causal patho-
logy (Fig. 2). During her admission, no positive
cultures were found in blood, urine and sputum
specimens. No evidence of coagulopathy was
discovered and clotting agents were not required.
By the 15th admission day, the patient was dis-
charged with complete recovery, after her opera-
tion for a new AVF.
DISCUSSION
Spontaneous rupture of the spleen is an extre-
mely rare entity. The known co-morbid condi-
tions are infiltrating malignant cells and extra-
medullary hematopoiesis,
7 spontaneous splenic
rupture in splenic infarctions,
8 thrombocyto-
penia,
9 amyloidosis,
10,11 anticoagulant therapy,
12,13
portal hypertension,
14 connective tissue disease,
15
venous thrombosis in the spleen
16 and focal
splenic lesions.
17
While the diagnosis of splenic rupture may be
relatively straightforward in the trauma patient,
concurrent disease in an atraumatic patient makes
diagnosis challenging. To further complicate mat-
ters, splenic rupture has been described with
symptoms resembling a wide range of conditions
such as cardiovascular disease, cardiogenic shock
and scrotal hematomas.
18,19
Rapid diagnosis and treatment is required in
spontaneous splenic rupture because the condi-
tion is potentially fatal. Examination of the abdo-
Fig. 1. Abdominal CT scan on the preoperative state
showing splenic hematoma with spontaneous hemoperi-
toneum.
Fig. 2. Pathologic finding: Normal spleen tissue with
hematoma (H&E stain, ×400).Spontaneous Splenic Rupture in Hemodialysis
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men for splenic rupture can be done either with
ultrasound or CT scan. The ultrasound signs of
splenic rupture are enlargement, displacement,
double contour, irregularity of the spleen and in-
traperitoneal fluid.
18 The signs of splenic rupture
on the CT scan include foci of hypodensity or
hyperdensity that are not enhanced with contrast,
and intracapsular, perirenal, and intraperitoneal
fluid.
20
There is a debate in the literature over whether
SSR without a precipitating cause can actually
exist.
21 While some authors have postulated that
this condition results from increased motility or
spasm of the splenic vein leading to venous con-
gestion, others believe that the entity simply does
not exist.
22 However, multiple cases have been
reported in which there appeared to be no un-
derlying cause of the SSR.
18,22-24
Risk factors associated with SSR are present in
uremic hemodialyzed patients, such as the use of
anticoagulant (heparin) during hemodialysis, ure-
mic coagulopathy, susceptibility to infectious dis-
ease (malaria, infectious mononucleosis, septice-
mia) due to impaired immunologic functions and
amyloidosis, which occurs as a long term compli-
cations of hemodialysis.
2-6 Therefore, SSR may be
more frequent in uremic hemodialyzed patients.
However, our patient showed no evidence of with
infection, recent trauma, coagulopathy in vitro, or
any clinical evidence of malignancy and amyloid
deposition into the spleen based on pathologic
findings, except for the long-term use of unfrac-
tionated heparin during hemodialysis.
All SSR cases do not require splenectomy. Con-
servative treatment accompanied by ultrasonog-
raphy can be performed in those who are hemo-
dynamically stable and have no sign of im-
pending rupture. Alternative therapy for spleen
preservation are embolization of the splenic
artery, subsegmental resection and transposition
of the spleen. The advantages of these alternative
therapies are spleen mass preservation and pre-
vention of splenectomy-related complications.
However, the disadvantages are prolonged hospi-
tal stay and delayed operation for subdiaphrag-
matic collection or delayed spleen rupture.
25 The
indication for surgical treatment is secondary de-
layed splenic rupture, increasing amounts of intra-
abdominal blood, increasing subcapsular hema-
toma, increasing intraparenchymal bleeding, and
non-traumatic intra-splenic pseudoaneurysm.
26
The risk of overwhelming postsplenectomy infec-
tion (OPSI) varies with age and there is a consid-
erable risk of overwhelming sepsis after splenec-
tomy with a high mortality rate in childhood.
27 In
our patient, emergency splenectomy was per-
formed immediately owing to the hypovolemic
shock during the preoperative and intra-operative
state. She was administered pneumococcal vaccine
after discharge.
In conclusion, we suggest that the heparin used
in hemodialysis and coagulopathy in vivo in ure-
mic patients may be important risk factors related
to spleen rupture and subcapsular hematomas.
This case also indicates a variety of unique char-
acteristics of spontaneous splenic rupture that
should be kept in mind when evaluating patients
undergoing hemodialysis who present with ab-
dominal pain and unexplained hypovolemic
shock.
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